Appl. No. 09/692,527 PATENT 

Amdt. dated July 11,2003 

Reply to Office Action of March 11, 2003 

REMARKS/ARGUMENTS 

This Amendment is responsive to the Office Action mailed on March 11, 2003. A 
Petition for a 1 -month extension of time is attached so that the due date for responding includes 
July 11, 2003. An RCE (request for continued examination) is also being filed concurrently 
herewith. 

Prior to this Amendment, claims 1-43 were pending. In this Amendment, claims 
1, 3, 10, 1 1, 22, 23, 34, 37, and 39 are amended, claims 44-45 are added, and no claims are 
canceled, so that claims 1-45 are pending and subject to examination on the merits. 

Support for the amendments to the independent claims can be found at, for 
example, page 1, lines 10-15 and page 4, lines 23-27 of the specification. No new matter is 
added. Support for new claims 44-45 can be found at, for example, page 9, line 24 of the 
specification. 

Claim 37 is put into independent form and pursuant to the statement at the bottom 
of page 15 of the Office Action, claim 37 should be allowable. Applicants sincerely and 
earnestly thank the Examiner for the indication of allowable subject matter. 

On June 23, 2003, an interview occurred between the undersigned and the 
Examiner. The undersigned sincerely appreciates the Examiner's careful consideration of the 
arguments made during the interview. 

Page 2 of the Office Action states that Figures 1 and 3 should be designated by a 
legend such as -Prior Art- because only that which is old is illustrated. 

Applicants do not agree with this objection. However, to expedite the prosecution 
of the application, Applicants have labeled FIG. 1, which is discussed in the "Background of the 
Invention Section" as -Prior Art-, and have canceled FIG. 3. The steps shown in FIG. 3 are 
each recited in the application as filed and FIG. 3 is not necessary for understanding the claimed 
inventions. The specification has been amended to conform to the cancellation of FIG. 3. 

At pages 2-3 of the Office Action, claims 3, 10, 1 1, and 34 are objected to as they 
allegedly lack antecedent basis. At pages 4-5 of the Office Action, claims 3, 10, 1 1, and 34 are 
correspondingly rejected under 35 USC 1 12, 2 nd paragraph for allegedly being indefinite. 
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Applicants do not agree with the claim objections and claim rejections. However, 
to expedite the prosecution of the application, Applicants have amended claims 3, 10, 1 1, and 34. 
Accordingly, withdrawal of the claim objections and claim rejections is requested. 

At the bottom of page 3 of the Office Action, claim 1 1 is objected to as being a 
duplicate of claim 10. 

In response, claim 1 1 is amended to depend from dependent claim 4 so it is no 
longer the same as claim 10. Withdrawal of the objection is requested. 



35 USC 103 



Annapragada et al. (U.S. Patent No. 6,410,221) and Forbes et al. (U.S. Patent No. 5,926,740) 

Claims 1, 10, 1 1, 17-19, 23, 26, 29, and 28 are rejected as being obvious in view 
of Annapragada et al. and Forbes et al. According to the Examiner: 

Annapragada discloses forming an extremely low dielectric 
constant (ELK) film (22) on a substrate (20). . . . Annapragada 
does not disclose forming an amorphous silicon carbide capping 
layer on [an] ELK film. Forbes discloses a photolithography 
process wherein an antireflective coating is deposited between the 
layer to be etched and the photoresist mask layer. The 
antireflective coating (ARC) comprises a bottom layer of 
amorphous silicon carbide (105) and an upper layer of silicon 
oxycarbide (110) (col. 8, In. 46-col. 9, In 60). Forbes discloses that 
this antireflective coating is extremely useful in preventing light 
from the photolithography process from reaching the underlying 
material, whereby the resolution of the photolithography process is 
greatly improved, resulting in higher density circuits being able to 
be formed (col. 3, In. 26-50). Forbes states that this ARC layer is 
appropriate to use in the formation of interconnection layers 
wherein underlying metal is usually highly reflective (col. 3, In. 
40-47). At the time of the invention, it would have been obvious 
to one of ordinary skill in the art to use the ARC film of Forbes 
when conducting the photolithography process of etching the ELK 
layer of Annapragada because Forbes teaches that the ARC layer 
advantageously improves the quality of a photolithography 
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process, thereby allowing higher density devices to be formed. 
Furthermore, Annapragada states that the material underlying the 
photoresist includes metal (124) and Forbes discloses that the ARC 
is especially useful when underlying materials include metal, 
which is highly reflective. 

Obviousness has not been established, since each and every limitation is not 
taught or suggested by the cited art. To establish prima facie obviousness of a claimed 
invention, all the claim limitations must be taught or suggested by the prior art. In re Royka, 490 
F.2d 981, 180 USPQ 580 (CCPA 1974). Here, neither Annapragada et al. nor Forbes et al. teach 
or suggest a process or a stack including an amorphous silicon carbide capping layer and/or a 
carbon doped oxide layer that is on an ELK film that "remains in" a semiconductor device as 
recited in independent claims 1, 22, 23, and 39. 

As noted in the Office Action, Annapragada et al. fails to mention or suggest any 
silicon carbide capping layer. Forbes et al. is relied upon to supplement the deficiencies of 
Annapragada et al. In particular, the Examiner relies on the antireflective coating 105 and an 
upper layer of silicon oxycarbide 1 10 as respectively being the "amorphous silicon carbide 
capping layer" and the "carbon-doped oxide layer" in the claims (see, e.g., dependent claim 2). 
The Examiner acknowledges that layers 105 and 1 10 in Forbes et al. are "anti-reflective 
coatings" or ARCs. 

Forbes et al. does not teach or suggest that the ARC layers 105 and 1 10 should 
remain in a semiconductor device. A general textbook on semiconductor processing at the time 
of the present invention indicates that ARCs are typically removed after they are used and are not 
in a semiconductor device . According to pages 292-293 of Microchip Fabrication by Peter Van 
Zant (1997), a textbook on semiconductor processing (attached hereto), an ARC is used in 
masking processes, and provides advantages including planarizing a resist layer and cutting 
down on light scattering. An ARC is spun onto a wafer and is baked. After a resist is spun on 
top of the ARC, the wafer is aligned and exposed in a pattern. The pattern is developed in both 
the resist and the ARC. The textbook states "the ARC must develop and be stripped with the 
same chemicals as the resist" (see page 293). The textbook suggests that at the time of the 
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invention, one skilled in the art would have typically stripped ARCs like those described in 
Forbes, et al. and would not have left them in a formed semiconductor device. Accordingly, 
since Forbes et al. fails to teach or suggest that his silicon carbide and silicon oxycarbide ARC 
layers are left in a semiconductor device, the obviousness rejection should be withdrawn for this 
reason alone. 

Annapragada et al., Forbes et al., and Xu et al. 

Claims 3-9, 22, 30, 35, and 36 are rejected as obvious in view of Annapragada et 
al., Forbes et al., and Xu et al. 

The combination of Annapragada et al. and Forbes et al. is improper for the 
reasons provided above. The additional citation of Xu et al. fails to remedy the deficiencies of 
Annapragada et al. and Forbes et al. 

In addition, in this obviousness rejection, the Examiner states that "it would have 
been obvious to one of ordinary skill in the art to use the methods disclosed by Xu et al. to 
deposit the silicon carbide layer of Forbes et al., because Xu et al. "teach that by depositing a 
silicon carbide layer according to their process, the layer advantageously has a lower dielectric 
constant, lower leakage current, higher breakdown strength, and is easier to etch than 
conventional SiC that is deposited using silane and methane." 

The combination of Annapragada et al., Forbes et al., and Xu et al. was based on 
improper hindsight. Care must be taken to avoid hindsight reconstruction by using the patent 
application as a guide through the maze of prior art references, combining the right references in 
the right way so as to achieve the result of the claims. Grain Processing Corp. v. American 
Maize-Products Co., 840 F.2d 902, 907, 5 USPQ2d 1788, 1792 (Fed. Cir. 1988). The Examiner 
alleges that the silicon carbide and silicon oxycarbide ARCs of Forbes et al. "improve the quality 
of a photolithography process", while also alleging that one would have substituted Xu et al.'s 
silicon carbide layer for the ARCs in Forbes et al. to provide a lower dielectric constant, lower 
leakage current, higher breakdown strength, and easier etching. Clearly, one skilled in the art 
would not have been motivated to replace the silicon carbide layers in Forbes et al. with the 
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silicon carbide layer in Xu et al. for the reason provided by the Examiner, since none of the 
properties mentioned in Xu et al are particularly pertinent to the function or the properties of the 
ARCs described in Forbes et al. Accordingly, the additional citation of Xu et al. in combination 
with Annapragada et al. and Forbes et al. is especially improper. 

Annapragada et al., Forbes et al., Xu et al., and Lobada et al. 

Claims 12-16, 24, and 25 are rejected as obvious in view of Annapragada et al, 
Forbes et al., Xu et al., and Lobada et al. 

This rejection is traversed. As explained above, the combination of Annapragada 
et al, Forbes et al., and Xu et al. is improper. The additional citation of Lobada et al. fails to 
remedy the deficiencies of Annapragada et al, Forbes et al., and Xu et al. Withdrawal of the 
obviousness rejection is requested. 

Annapragada et al., Forbes et al., and Lobada et al. 

Claims 20, 21, and 31 are rejected as obvious in view of Annapragada et al., 
Forbes et al., and Lobada et al/ This rejection is traversed. 

The combination of Annapragada et al. and Forbes et al. is improper for the 
reasons provided above. The additional citation of Lobada et al. fails to remedy the deficiencies 
of Annapragada et al. and Forbes et al. 

Annapragada et al., Forbes et al., Xu et al., and Lobada et al. 

Claims 2, 32, 33, and 39-43 are rejected as obvious in view of Annapragada et al, 
Forbes et al., and Lobada et al. This rejection is traversed. 

The combination of Annapragada et al, Forbes et al, and Xu et al. is improper for 
the reasons provided above. The additional citation of Lobada et al. fails to remedy the deficient 
combination of Annapragada et al., Forbes et al., and Xu et al. 
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In view of the foregoing, Applicants believe all claims now pending in this 



Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 
early date is respectfully requested. 



If the Examiner believes a telephone conference would expedite prosecution of 



this application, please telephone the undersigned at 415-576-0200. 



TOWNSEND and TOWNSEND and CREW LLP 

Two Embarcadero Center, 8 th Floor 

San Francisco, California 941 1 1-3834 

Tel: 415-576-0200 

Fax: 415-576-0300 

PRJ:prj 

SF 1472719 v1 



CONCLUSION 




Patricio*.. Jewik 
Reg. No. 40,456 
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